Introduction
Examination of oviduct function in vitro eliminates uncontrolled variables such as circulatory changes, hormonal fluxes and extrinsic nervous activity (Marshall, 1976) . Few Lee (1979) and Lee & Kendle (1979) reported a technique for the continuous monitoring of embryo position and visual assessment of tubai contractility in vitro for periods of up to 20 h from mice killed on Day 2 of pregnancy, and although finding peristaltic/antiperistaltic contractions throughout this period, no net forward movement of embryos was seen, regardless of the experimental or pharmacological manipulation carried out. Talo (1980) studied electrophysiological activity in the mouse oviduct in vitro with ova in situ. Although not quantitatively reported, he observed movement of ova from loop to loop in an abovarian direction during the relatively short incubation procedures, and correlated these with putative pacemaker sites within the oviduct musculature.
In the present study, a system of incubation in vitro of intact oviducts, which were not constrained in any dimension, in a bath in which the contents were constantly changed was evaluated. During the embryo transport phase in vivo, between Days 1 and 2 of pregnancy, embryos pass from the ampulla to the isthmus. Between Days 2 and 3, the rapid isthmic phase is completed, and between Days 3 and 4 embryos pass from the oviduct to the uterus (Humphrey, 1968 At 09:00 h the following day, the tissue was removed from the chamber and the mean percentage oviduct traversed was calculated. The presence of embryos in the uterine lumen was checked by sectioning the ligated section of the horn and collecting the fluid in a cavity slide.
The mean position of the embryos within the tissues after incubation was compared to the mean position of embryos in appropriate in-vivo control groups. These were pregnant animals killed at 17 :00 h on the same day of pregnancy as the animals used for in-vitro incubation or at 09:00 h on the following day (i.e. at times corresponding to the beginning and the end of the in-vitro incubation period). Statisitical comparisons were carried out using a multicomparison t test or, when appropriate, the Welch test (Welch, 1947 The results shown in Table 1 show that passage of embryos from the ampulla to the isthmus did not occur during incubation with Ringer solution. It seems likely that some factor (or factors) is absent from the system which is required for normal transit. Talo (1980) suggested that the contractility of the mouse oviduct was controlled by three pacemaker sites, one in the ampulla, one in the distal isthmus and one in the proximal isthmus, and that variations in the activities of these three sites could account for the delay of embryos at the ampullary-isthmic junction and subsequent passage into the isthmus. Since observations of the tissues providing data for Tables 2  and 3 indicate that ampullary cilia remained active after incubation in calcium-free Ringer, this medium was tested in oviducts removed from animals killed on Day 1 of pregnancy. No net forward movement of embryos occurred in vitro, suggesting that, even in the absence of isthmic contractions, the remaining ampullary ciliary activity observed is not sufficient to transport embryos into the isthmus.
The developmental state of the embryos in oviducts incubated in vitro was arrested in all cases and this suggests that the oviducal epithelium could not supply the necessary nutrients to enable the embryos to develop. If this is the case, it is also possible that damage to the oviducal secretory apparatus is the cause of the block to transport in vitro through the ampullary-isthmic junction. This also indicates that normal oviducal secretions are not required for embryo transport in vitro from Days 2 and 3 of pregnancy. Alternatively, it is possible that some other factor such as oxygen could be absent or withheld from the embryo.
Further work will investigate the nature of the block to transport in vitro at the ampullaryisthmic junction. In particular, the role of the 50% fall in tissue calcium levels which occurs in vivo at the time of embryo passage through the ampullary-isthmic junction (Lee & Kendle, 1979) will be investigated by altering the concentration of calcium in the incubation medium. K.L.G. is the recipient of a SERC Post-graduate Award.
